Effect of cryoprotectant concentration, equilibration time and thawing procedure on survival and development of rapid frozen-thawed mature mouse oocytes.
Experiments were conducted to develop a simple rapid-freezing protocol for mature mouse oocytes that would yield a high proportion of oocytes with developmental potential. The effects of concentration (3.5, 4.5 and 6.0 M dimethyl sulfoxide (DMSO) all with 0.5 M sucrose) and the duration of exposure (2.5 min vs 45 sec) of oocytes to the cryoprotectant and its extraction after thawing in 2, 3 or 4 steps of descending sucrose concentration were studied. The most effective of the rapid-freezing and thawing protocols (4.5 M DMSO; 45 sec exposure and 3-step thawing) was compared to slow freezing protocols using 1.5 M DMSO and 1.0 M 1,2 propanediol as cryoprotectants. The DMSO concentrations had an effect on survival, fertilization and embryo development using short (45 sec) but not long (2.5 min) exposure. The rate of morphological oocyte survival was significantly higher using 4.5 M DMSO than 3.5 or 6.0 M (92% vs 82 and 73%, respectively). The development of fertilized embryos to blastocysts was also significantly higher at 4.5 M than at 3.5 or 6.0 M (68% vs 42 and 53%, respectively). The extraction of cryoprotectant in 3 or 4 steps of descending sucrose concentration resulted in higher survival (P < 0.01) and fertilization than in 2 steps. The best survival, fertilization and development was achieved with the 3-step procedure. Optimal combinations of conditions were 4.5 M DMSO at 45 sec prefreeze exposure and 3-step extraction of the cryoprotectant. Oocytes frozen by conventional methods had a survival, fertilization and development to blastocyst rate significantly lower than those frozen under the optimal rapid conditions. Thus rapid freezing of mature mouse oocytes with 4.5 M DMSO + 0.5 M sucrose and short prefreeze exposure is effective and has the additional advantage of being less time-consuming than slow freezing methods.